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ABSTRACT

The TD/CDMA TDD system with unbalanced timeslot allocation between uplink and downlink is an
appropriate method to distribute asymmetric traffic effectively in the third generation mobile communication
systems. One of the benefits of the TD/CDMA TDD system is the efficient statistical multiplexing on a large
common pool of available resources, i.e., slots defined in time and code domain. However, in order to control
the time varying asymmetry of traffic between uplink and downlink for the maximum throughput, a dynamic
boundary movement is also required to get an optimum timeslot allocation. In this paper, a new optimal
boundary movement algorithm for TDD operation is proposed, in which the downlink portion of the slots is
maximized according to the intensity of access attempts by mobiles. The proposed algorithm has shown much
better performance than the conventional TDD boundary movement algorithms in termns of the mean access delay
of data traffic and the blocking probability of voice traffic.
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Parameter Value
Slots/frame 20
subslots/slot 4
slot duration 1 ms
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Data time assignment n=5
voice traffic model 1.0s/1.355

Mean ON/OFF duration

a = 1.1, k = 81.5byte,

Data traffic model m = 66666bytes

Transmission bit rate
per one slot

32 kbps

1643

www.dbpia.co.kr



FEAI 3 =23 '01-10 Vol.26 No.10A

B wEelA A wae) 513 Ya B o
o gle} dlole] B v Helz &4 E#
L AAelet FIAsldrl 2elm 2o AdelA
dielele) ulehAAd-S $ls] dlels] Eaiwol A
Y3 wlofe] =:ig9} g Bz bloly] =y
SR B i e = e as = g o o v L e £ A
A dlole] Baige] oJut s H= dloje] Ez
3 ofo] wl&-E “v]fAAd(pasymmeric ratio), p"=t
T AR AL & 2 wdAAE Fck
I3 39 I3 4= dlelE g 209 glT &
A 7IR1AE 307 9l& W 200ms Az AR
24€ TDD AAE viehd Zilole) 23 3&
w|diRAde] 094 42 =z dlole] =ay
o] A3t Aleorle] AARNE nFET) 27 4=
uldiAAde] 0.5 742 diole] Ezige)] A ¥
a9} &8 PAd Y e AAHE By
Z5 o7 39} 404 AL 7|29 TDD AHAK
A gaEEdAe) AALE ez e
AE TDD A4 29 dzelFelse] A
< vehich o¥ 45 B4 =g mgRAe)
054 wE = AAAQE gy =gl F7k
Fola Z|&e] A daeElsst Aaokd AAA
daelge] A wlegt AAE vEYE & 5 9
vl ey 23] 36 AR widAAde] 0971
AAd $x9d) BEAATL widiAAe] 0.5Y o
B} AAA =2 AR AAA daelsy 72

Time

Time

0% 4. TDD HAAY (M4 = 05)

1650

900
800 +—— Conventiong] method
——+ - Threshold 1.7
00
—x Threshold 2.0
-
E 600 ——+ — Threshold 2.3
p=
)
& 500
E .
2 400 /
8 w /
< .
f x
200 _ .
e /
100 ,/,2’ -
A=
0 b
20 2 o W 32 3B 3} M
The number of data users

28 b, dHlojH £8) AL A A
(&4 7Kk = 3019, v|AA = 0.7)

o] FAAA daelgd] slejrl B Aol eht
A Ak A& &+ sick

2% 5+ dlefe] IR Fell wE dlels] e
AHE A AZEE vlEZa B2 23lolok . 2 54
A A 7R 307 slctz ZAElE s WA
Aol 070tz At =, ARle] A A4,
7] Ak, R AdL dupd oz 1709 ool A
2 Aol WA Aoz ] wie] st
7 skl a¥ 5% 3 e IAA gl |E A
© A9 A} HT TAE AHSE A8 TDD
3ARE Aol dFejEe] 7189 damEr) A
28 5E 9 AR ANAREE BedFa glck
w, 13 58 Boix UAIHS e] 2.0 uie] A
2 A4 A7) 7 Havt d€ & 5 Qlek

0.14 \
——+—— Conventional method
0.12 »
- -®- -Threshold 1.7 /
B0l -— - - Threshold 2.0 :
= —— # —.. Threshold 2.3
|
S 008
g‘ | ) e —
80 006 / P
2 g
% oo ¢ v
4 -‘-/
0.02 4
il
T
0 PO o i L . s 3
18 20 22 25 27 30 32 35 37 40
The number of data users

a8 6. 4 29 887 B8
(F4 7137} = 304, W4 = 07)

www.dbpia.co.kr



=&/ TD/CDMA TDD A|&Fle]x HT FAF A4 A48 dila® ¥7 dxeis

a9 60l gAEe) B37] ¥Eo] Ak o
& 7189 daE]lE ApolelA] nlaEle] glck
¥ 6oz BRo] dHelr] 7IjiAl 571 2715kl
wet Mkl AdwEjge] sl diuEEEc o
FE e e ¢ 4 dvk 23 dlely
743AR] 7t 409l A, AR G Ee B
57 2Ee] 7|&9 domlEel §¥5) #$ERd
°F 50% A% Wl ZlE & 4 vk

et Al daElE wpge A €9
dlelele] AT x| A7k A Fo) B25) &E
o] sz Al 71A159] 318 Y= dlole] =
H2AIET Ego] A3l ok o=l 2 =g
Mg 318 Ya 2AE Fgo] Aakd W
Al delt At HubE 7180 W v Esigc)
a@]a o]l 2AE A& e E 22 Al
el & 2404 BEe] JRIANY] 471 409 o
Aergl whelMe] B3 a3 ~AEY 8388
88%el . 7|&2) WS AL 100%olck 22h A
ok wpgelMe] AT At 227 HElA
o] JHAde] o=t steF Ha 2AE N 28 A3
o g zEE £ o A2 $AE AM% TDD
AR daeEFe] Ao Axgle) A5 7Y
AN 5 sletelal Befxlc), wiAwe g o8] 7o)
A EEEa 28 8E-E A Y oE 9AA
gl ozt vlasldnk. 23 7ol gollxe) A}
s} wlAARIR a8 B3 AAEPFEe] UAA
209 Ztelx HAsgEe € ) slw 2 A
40732] wlole] ZI3lAP) l& of % Pz 2AB
& Aol o 88%7) Ech =h AIAY el
239 AS-E 84% =2 wlxg e g = gtk

E 2. %% 83 2RE AR

7=} 4 7184 vy 942 2.0
20 100% 99.91%
30 99.9996% 95.2479%
40 99.9808% 87.6807%

V.d 2

® =tMe AT BAE AME 489 el
€% ¥%¢ 7Ial TD/CDMA TDD A28l AA)
A A} AT FA6 A8 At e AR
¥ TDD ZAAA 44 daeEs Adsidct =

100 — ey .

s
95 *__'__::\
P >
- ‘:_%_\\
— o) - :
€ AN,
5‘ A -
= 8
8 \
8w
s - Threshold 1.7
——s—— Threshold 2.0

~
b

+- - Threshold 2.3

i} L . —L
P-4} 2 25 b2 30 2 35 k1) 40

The number of data users

g 7. % 83 AA1EE) s
(&4 7181} = 304, widiAA = 0.7)

o A3 ZHde AgE GRS 71E9 g
Fuvd g Ad A7 885 SE SRl o
200% A= o $Ysiche AL ReFa et #t
ke 2o} Ay A5} F3 9AA ghe) 2.0
9 Afel] Axge HT A7e| FislEw 83
B 2AEHS Ago] TRE YANY Fhell uls)
A HuislE]7] wiie] 4AIA 2.00] 713 A gk
olgke Z& ¢ 4 slvh

#1EH

[1] Chen L, Yoshida S, Mutate H and Hiros S,
“Dynamic Timeslot Assigntent Algorithn for
Asymmetric Traffic in Multimedia TDMA/
TDD  Mobile Radio”, IEICE  Trans.
Fundamental. vol. E§1 A. No. 7 July, 1998

[2] Sunghyun Choi and Kang G. Shin,
“Centralized wireless MAC protocol using
slotted ALOHA and dynamic TDD Transmis-
sion”, Performance Evaluation V27-28,1996

[3] Lee S, Oh C, Ahmad A, Lee JA and Kim K,
“ A Novel Hybrid CDMA/TDMA protocol
with a Reservation Request slot for Wireless
ATM Network”™, IEICE Trans. communication,
Vol. E82-B, No. 7 July 1999

[4] Bran AE and Aghvami AH, “Multidimensional
FRMA with Prioritized Bayesian Broadcast—A
MAC Strategy for Multiservice Trafiic over
UMTS”, IEEE Transaction on Vehicular

1651

www.dbpia.co.kr



A EAFE = 2R] '01-10 Vol.26 No.10A

Technology, vol. 47 No. 4, November, 1998

[4] Jung-Hyun Choi, Soyoung Park and Nak-
Myeong Kim, “A Fast Cell Search Algorithm
using Code Block CPM in Asynchronous
W-CDMA System”, IEEE VTS 52th Vehicular
Technology Conference, vol 1, 280-285,
SEP.2000

[6] UMTS:"Selection Procedure for the Choice of
Radio Transmission technology of the UMTS”,
UMTS 30.03,TR10112, V.3.2.0

8 & ¥(Soyoung Park) by

2000 24 : o}EhA} Rl
Axgs &9

20003 39 ~&z) : o] shed A}
Rl R
A 2}

<FA4 o W-CDMA o[55A1 AlxH, TD/
CDMA TDD Al2® oA, M4 clejHi
g 7|8 @7 Wireless LANF-= o3

4 < H(Nak-Myeong Kim) A3

1980 : A}-geN ¥l Axlzets}
4]

1982'A : KAIST #7] % #A}
et Aaf

19904 : m}=- Comell Univer-
sity A171-gglat} F_puba}

199014 ~19961 : LG A REAIGE) YA 7e.

199633 ~#1) : el oyl Ff AU g
¥} Raz

<FHY Eob vAE olFE4, AA= 484,
F4l9te] €, IMT-2000 and Beyond

1652

www.dbpia.co.kr



